Introduction Electronic information sources are increasingly relied upon for clinical management advice. TOXBASE is a standardised online resource that offers clinical advice on the management of poisoned patients and is the first point of contact between clinicians and the National Poisons Information Service in the United Kingdom. Advice is delivered using a series of standard phrases. The present study examined how healthcare professionals interpret the phrases and studied their impact on clinical decision-making. Methods A structured prospective written questionnaire was offered to healthcare staff in the Lothian region, and an electronic questionnaire issued to TOXBASE users across the United Kingdom. Participants were asked to respond to a variety of scenarios representing acutely poisoned patients. Clinical management advice was offered via TOXBASE using a variety of standard phrases, and participants were asked to express the likelihood that they would then administer gut decontamination treatment. Results There were 70 respondents to written questionnaires, and 119 respondents to the electronic version. Phrases that included didactic instructions, for example 'give', 'contraindicated', 'do' and 'perform' were associated with strongly positive or strongly negative responses. In contrast, advice that consisted of open phrases such as 'consider', 'benefit uncertain', and 'few data' were associated with inconsistent responses.
Introduction
TOXBASE is an electronic database that contains advice concerning the clinical management of poisoned patients and includes details of approximately 14,000 pharmaceutical products and chemicals [1] . There are entries for special patient groups, for example poisoning in paediatric and pregnant patients, decontamination procedures, explanations of slang terminology, and priority health warnings. TOXBASE is freely accessible to registered healthcare staff and is available in most Emergency Departments and critical-care units across the United Kingdom and Ireland. The entries are written and regularly updated by the National Poisons Information Service (NPIS), and there is a supporting telephone service for enquiries that are not addressed by TOXBASE alone, for example after complex multiple-drug ingestion [2] .
TOXBASE uses a structured format to provide details of the type of product, toxicity and clinical features, and recommended patient management. Entries are productspecific but, where possible, the clinical management advice uses a number of standard phrases that have been agreed upon by the directors of the NPIS Poisons Units [3] . For example, standard phrases are used concerning the dose and route of administration of oral-activated charcoal, management of drug-related hypotension, and management of hyperthermia. Table 1 Scenarios used in the questionnaire and anticipated responses to the question of whether they would treat the patient with gut decontamination Scenario 1: A 14-year-old girl is brought into A+E by her mother after complaining of nausea. She is on no prescription medication but did take some paracetamol for period pain about an hour ago. The patient recalls taking two tablets that had no effect so she took another two tablets 10 min later and another two tablets after a further 10 min. ['Definitely no'] Scenario 2: A man who has recently lost his job and is suffering from marital problems decided to kill himself. He left a note and took some pills that he had found in the medicine cabinet. His wife came home from work to find him. He complains of feeling groggy, shaky, nauseous, and had blurred vision. His wife found an empty bottle of his mother's pills and an empty whisky bottle, and rushed him into hospital. He thinks it was probably an hour or so ago that he took the pills. The bottle is labelled quinine sulphate 200 mg. He says he took a handful of pills. He weighs 65 kg. ['Definitely yes'] Scenario 3: An elderly lady with rheumatoid arthritis was found on her floor by her home help complaining of nausea and vomiting. The lady is very confused and says she took some pills for the pain in her hands an hour ago although she is unsure what and how much but she does still have the packaging. The home help had found two empty strips [16 tablets] of paracetamol 500 mg and brought these to A+E with the lady. The lady's weight is 60 kg. ['Definitely no'] Scenario 4: A mother brings her 5-year-old child into A+E. The mother had recently been put on temazepam to help her sleep and left them out on her beside table. She then found her daughter playing with the drugs. The little girl says she ate two 5-mg capsules because she thought they may be sweets and is showing no abnormal symptoms or behaviour. The mother had rushed into A+E with the child who weighs 18 kg and was seen within an hour of the child taking the pills. ['Definitely no'] Scenario 5: A young girl who has split from her boyfriend after an argument took an overdose of paracetamol. She told this to her boyfriend who told her to go to hospital, which she refused until he came round to see her. It is now 5-6 h after she took the tablets and she is presenting to A+E with her boyfriend. She feels a bit sick and feels a tad silly, and admits to taking the whole packet of 500 mg tablets [8 g] . ['Definitely no'] Scenario 6: An elderly man with heart problems suffering from mild dementia gets a little confused with all the drugs he has to take and phoned his daughter to ask if she knows if he has taken his drugs today. When the daughter comes round she discovers that he has taken his drugs wrongly and has only taken his green tablets (Diltiazem SR 240 mg) and she was worried as she thinks he may have taken too many as there was only 1 left in the bottle, which was new this week, so she attends A+E with her father. ['Definitely yes'] Scenario 7: A man in sheltered accommodation developed 'cardiac' chest pain and took extra verapamil before summoning the warden. The warden established that the gentleman had taken ten 160-mg tablets of a standard release preparation and brought him immediately to hospital. ['Definitely yes'] Scenario 8: A young man injured his knee playing Sunday league football and was prescribed some anti-inflammatory medication by his general practitioner. He has been taking his ibuprofen as directed but was asked to play in a match. His knee was sore and he was not sure he could manage, so doubled his dose of ibuprofen for the day to see if that helped him play. After the game his knee was still sore and swollen and he was worried he had taken too much of his medication. He then presented to A+E. In total he took about ten 200-mg tablets that day. ['Definitely no'] Scenario 9: A 25-year-old woman presents at A + E after taking some pills, she is confused and unsure of what, how many and when she took them, although she is holding an empty box of paracetamol in her hand. She has also been drinking. [No clear answer] The Department of Health policy is that TOXBASE should be relied on as the primary source of poisoning management advice in the United Kingdom and, for example, there were more than 400,000 accesses in 2007. Few data are available concerning interpretation of TOXBASE entries by healthcare staff, and this might have an important impact on the utility of an electronic source of clinical advice. The present study was designed to examine how TOXBASE users interpret the form of words used in standard phrases, and whether this has an impact on the decision to administer or not to administer gut decontamination treatment.
Methods
Gut decontamination is associated with a broader evidence base than other aspects of clinical toxicology and is informed by international guidelines and expert position statements [4] [5] [6] . There are seven standard phrases concerning aspects of gastric decontamination in TOX-BASE. Written questionnaires were designed to examine interpretation of these standard phrases in a series of clinical scenarios and the likelihood that healthcare staff would interpret the phrases in the manner intended by the NPIS in accordance with the international joint position papers (Table 1) . Questionnaires were posted to 225 healthcare staff working in the Emergency Department and Acute Medical Unit of hospitals in the Lothian University Hospitals NHS Trust, including nursing staff, final-year medical students, and junior and senior medical staff, and responses ascertained during a 10-week period in 2007. Respondent data collected were age, job role, department, and previous experience of using TOXBASE. Participants were then asked to study nine separate clinical scenarios and corresponding TOXBASE advice, and respond in the following terms to whether they would treat the patient with gut decontamination: 'definitely yes', 'probably yes', 'possibly yes', 'possibly no', 'probably no', or 'definitely no'. In eight of these, there was a predetermined correct answer, and a 'definitely yes' or 'definitely no' was anticipated. Minimal clinical data were provided, reflecting the scenarios commonly encountered in clinical practice. Whereas in a realistic clinical setting one might be expected to make a definite 'yes' or 'no' decision, a broader range of responses were studied in order to ascertain the certainty of interpretation in a graded manner. One scenario was not associated with a correct answer and was used to assess marker response bias. Participants were then asked to evaluate paraphrases extracted from the standard phrases and to report whether these would motivate them to administer activated charcoal such as 'definitely would', 'probably would', 'don't know', 'probably would not', or 'definitely would not'.
A follow-up study involved distribution of electronic questionnaires to 4,722 registered TOXBASE users. Participants were asked to respond to the effect of the paraphrases, as described above, and to submit their responses electronically.
Data analyses
Data are presented as median and interquartile ranges. The null hypothesis was correct response rate = 50%, and the significance of obtaining a correct response was determined using F-tests. Responses were compared between different staff groups, departments, and prior experience of TOXBASE using chi-squared proportional tests using MedCalc (version 9.0.1.1; MedCalc, Mariakerke, Belgium) [7, 8] . P-values represent the likelihood that the correct answer (yes versus no) was obtained by chance by F-test compared to the null hypothesis (correct response = 50%)
Results
Seventy written questionnaires were returned, and 59 were completed in full, representing a 31% response rate and 84% completion rate respectively. Electronic questionnaires were completed and submitted by 119 respondents.
Responses to the scenarios
The anticipated response and actual responses to each of the nine scenarios are presented in Table 2 . A high proportion of respondents interpreted the guidance correctly in scenarios 4, 5 and 9 (68, 71 and 80% respectively), and these were regarded as examples of effective language. In contrast, an unexpectedly low proportion of respondents correctly interpreted the guidance offered in scenarios 3, 6 and 7 (9, 0 and 11% respectively), and these were regarded as examples of ambiguous language.
Responses to specific phrases and words
Responses to specific phrases and individual words in the written and electronic questionnaires are presented in Tables 3 and 4 respectively. Phrases and words that prompted a positive response ('positive phrases') were 'consider', 'give', 'perform', and 'evidence'. Conversely, certain phrases and words by themselves deterred respondents from offering treatment ('negative phrases'), which were 'uncertain', 'no evidence', 'too late', and 'do not'. These positive and negative phrases had a discernible impact on the likelihood that respondents might or might not administer oral-activated charcoal. 
Differences among participants
The response to scenarios or specific phrases did not differ among groups defined by seniority, normal department, and prior experience of TOXBASE (Table 5) .
Discussion
The NPIS has offered poisoning management advice to healthcare staff by telephone since the 1960s. TOXBASE was adopted as the primary source of poisons information to healthcare staff in the UK in 1999, and the number of electronic enquiries for clinical management advice has been increasing progressively. The use of ambiguous language might result in misinterpretation, and there are important implications for subsequent clinical management and patient care. The present findings indicate that the words used to convey clinical advice can have an important impact on the interpretation of standard phrases by healthcare staff and clinical decision-making concerning activated charcoal administration. Greatest consistency of responses occurred in response to phrases with concise positive and negative commands, for example 'perform', 'give', and 'do not'. These suggest a form of language that participants felt comfortable with and offered a clear instruction. This is consistent with earlier research that showed structured guidelines containing an action-type verb are associated with a higher likelihood that clinicians will perform a specific task [9, 10] . More subtle effects were seen with words intended to convey a neutral message with no positive or negative instruction. The word 'consider', by itself or as part of a standard phrase, actually conveyed a positive effect and healthcare staff were more likely to favour charcoal administration. In contrast, the word 'uncertain', by itself and in phrases, conveyed a negative effect and deterred respondents from administering treatment. Many of the forms of words used in the standard phrases were intended to be neutral in meaning, particularly those concerning a lack of supportive data. However, responses to phrases that included 'no evidence', 'few data', and 'no data' were interpreted in a negative manner, and deterred participants from administering activated charcoal. This effect pervaded even if combined with a positive word or paraphrase, suggesting that negative statements exert a more powerful effect overall.
Earlier reports have advocated a need for deliberate vagueness in guidelines where a clear evidence base or a consensus expert opinion is lacking [10, 11] . For example, advice should be open-ended with presentation of support- ing data where available to allow interpretation by the reader [10] . However, the present findings indicate a need to further examine the possibility that inclusion of particular words and phrases might confer an unintended positive or negative meaning in certain situations. Formal strategies for identification of appropriate neutral language for clinical guidelines need to be developed. The response rates to both the written questionnaire and the subsequent electronic survey were lower than anticipated from earlier studies (31 and 2.5% respectively) [12, 13] . In contrast to many earlier studies involving questionnaires, the present study population was operating in an Emergency Department and Acute Medical Unit setting, and a high clinical workload might have impacted on the ability to respond. Subjective preference for written rather than electronic data format might have contributed to lower than anticipated response rates [14] . Therefore, the findings of this study might not be generalisable to a wider population of TOXBASE users. Despite this, respondent characteristics did represent a typical demographic of enquirers in terms of their work department, seniority, and prior experience of using TOXBASE. The scenarios were designed to represent the most commonly encountered types of self-poisoning that present to Emergency Departments. Use of the same drug across different scenarios was intended to minimise the effect of prior knowledge or poisoning complexity on respondent's answers. A potential limitation is that the study examined only certain standard phrases that were related to gastric decontamination, and the conclusions might not be generalisable to clinical guidelines related to other aspects of treatment. Also, the study is based on two comparatively small cohorts of TOXBASE users, and data collection was performed over a limited period. Nevertheless the consistency of response between the groups suggests a degree of commonality of approach to interpretation of language.
In conclusion, clinical guidance offered by TOXBASE and supported by international position statements was not interpreted uniformly. The language and form of words may exert an important influence on how healthcare staff interpret and respond to guidelines. Further work is needed to examine whether the use of specific words and phrases might allow a clearer interpretation of guidelines intended to support clinical decision making.
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